From 1997 to 1999, we experienced 29 cases of disorders in cattle and horses that had been fed ryegrass straw imported from the USA. These animals showed symptoms resembling ryegrass staggers and the clinical signs disappeared after removal of the straw.
Among the 29 cases that we examined, 26 cases were disorders of cattle ( Table 1) . The cattle's main diet was imported ryegrass straw. Low nutritional feed such as ryegrass straw is not used for fattening cattle or milking cows. Ryegrass straw is used mainly as a fibrous feed for calves, growing cattle and breeding cows of Japanese black cattle, a typical breed for beef. Therefore, all the cattle cases we experienced were disorders of the cattle in those stages. In most of the clinical cases, the affected animals were under full feeding of ryegrass In the mild cases, the affected animals showed head tremors, hyperesthesia and a staggering gait. Severely affected animals showed tremors of the general musculature, falling down after staggering, and tetanic spasms (Fig.1) .
Serum AST, CK and LDH activities of severely affected animals were higher than those of normal animals (Table Fig. 1 Affected cow falling down with ankylosis of the legs (case 9, photo by Dr. H. Koshimoto). 2). These clinical signs were consistent with those of a previous report"'. The affected animals recovered within 10 days after deprivation of ryegrass straw. In cases 2 and 8, experimental feeding of the straw was performed for the aid of diagnosis.
The straw that cases 2 and 9 had been feeding on was used for experimental feeding of other cattle. These animals presented the same clinical signs that were observed in the field. Ryegrass or fescue straw is a waste product of turf-type grass seed production in the US and has been exported to Japan as a cheep feed. A fungal endophyte has been introduced into turf-type perennial ryegrass and tall fescue to enhance plant hardiness, pest resistance, and drought tolerance.
We have been importing 300,000 tons of straw every year from America.
Therefore, it was expected that most of the imported straw contains endophyte toxins to some degree. We also examined imported straw samples collected from farms with cattle that showed no disorders.
All of 9 samples examined were endophyte-infected. Although endophyte toxins were detected in these samples, the concentrations of the toxins were lower than those found in the clinical cases (270-1220 ppb of lolitrem B). Until the pharmacokinetics of the endophyte toxins in cattle is investigated, we will not be able to secure the safety of the meat or milk produced from cattle consuming endophyte-infected perennial ryegrass or tall fescue.
In this report, we showed that perennial ryegrass straw imported from the United States, especially from Oregon, contained endophyte toxins and the toxins are suspected as being the main cause of some clinical disorders.
and Dr. H. Okazaki, Japan Forage Seed Association, for their advice on the detection of endophytic hyphae in seeds. Clinical examinations of each episode and feeding experiments were performed by the inspectors of prefectural animal hygiene service centers.
